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An alkyl sulphide episulphide compd. has the formula (I) or (II) . 
Es = gp of formula (III) . X = 0 or S, at least 501 of the X atoms being 
S; m = 1 - 6; n=0~4; x = 0 or 1; y = 0 - 4; z = 0 - 4; u = 0 or 1; 
and v = 0 - 3 . 

USE - (I) and/or (II) can be polymerised or cured to form optical 
materials such as spectacle lenses, prisms, optical fibres or 
information recording substrates, esp. spectacle lenses of high 
refractive index and Abbe's number. 
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Polymer Indexing (PS) : 
<01> 
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+002* 018; ND01; Q9999 Q8286-R Q8264; Q9999 Q8264-R; Q9999 Q8300 Q8286 
Q8264; Q9999 Q8344 Q8264; B9999 B4240; N9999 N6440-R; N9999 

N5743 

<02> 

*001* 018; G2006-R D01 FOO Dll D10 D23 D22 D32 D73 D43 D50 D86 D87 D88 

D89 D90 D91 D92 D34 D33; H00O0; H0011-R; P0055; P1467-R FOO D01; 

L9999 L2573 L2506; L9999 L252B L2506; L9999 L2835; L9999 L2744 

L2733; S9999 S1434 
*002* 018; ND01; Q9999 Q8286-R Q8264; Q9999 Q8264-R; Q9999 Q8300 Q8286 

Q8264; Q9999 Q8344 Q8264; B9999 B4444 B4240; N9999 N6440-R; N9999 

N5743 

*003* 018; R05368 D01 Dll D10 D50 D92 F08 F07; C999 C102 COOO; C999 C328 
<03> 

*001 + 018; G2006-R D01 FOO Dll D10 D23 D22 D32 D73 D43 D50 D88; H0271; 
L9999 L2471; L9999 L2835; L9999 L2744 L2733; L9999 L2084 
Ring Index Numbers: 00012; 00013 
Derwent Registry Numbers: 0798-S; 1514-S 
Generic Compound Numbers: 9715-A9001-N 
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*X7-fy s y^f^7i-;^7^, y'Xf;l.7 
x X;U^X7-fy, xy^D\Jf^7i-/^X7^ 
y s SxXf-^7iX/l/*X7 4 y. yy;D^y/l/7 
xX;U*X7>fy, Xf/Py7i-/^X7^y, 5/7 
i-/l/y^DMy/^7^y, ;DDy'7i-ll4 

7,7^yf^7^i, 

( 5 ) fiK, ffiSL 5SRs £i^tt$£I$I*>.*tf 
:tif,^x^fyH, 



(6) 37vW«, 377^Wx-f7-h 
fX7,f/^. 

(8) y-f», 07yft*'7& 

tow*, i»*yr$y, 2&^yr5y, 3&^yr 
$y, 3&tfur$y, A s^y-yug. rsyva, 
4«ry*-»7AS* *x?-f y»r*s. J:9*?£L 

^i<0(i. xb*X^7>f 1«IT 

2^yr$y. 3*s*yr$y, 3»#ur 
$y, >f $^v-;Hi. rsyy£* 4$7y^£- r 7A 

xtTX/1^7 4 Mfc£ft 1 *MzJd LTM^O .0001 

wi. ovi-mmz>i)\ ff*L<«4. o. oo 

0 1t/W^0. 5*;k «t0iSF4L<«. 0. 000 
H&yl^fcO. lt/^, *iJ8F*L<«, 0. 00 
0 1 */Ufrt> 0.0 5 &l&mt h . Wbtt«0>Jfc&*£ 

[ 0 0 0 8 ] Sfc, ^WfT^iIMr/P^^X;U7 

i mj±tte<nmm£&m&w$s&£ i m 
xb-x/^7 a mt&mm%&mmz2mmygth 

it^mtlXli. x;K*^b^?k »xfx;P7^ 
Kfc£to, £fiifi£/M*yBL ^flffXr;UjKy»*s*tt, y 
/MrrMrt-itfyiL tfiM/i^r^y, y/M?7>r 
/U3-;k ^;^Th7iy-;K ^'J7x;-;K r 
sy«. r$KS^a*f&*u>. xex/U7* 

W^S^ 1 WJ±1?t&tt&tob LTti. b'x/u, ^# 

sit'— /U', y?Viv, TV^cojf&mm 

Zlrt&xtti'tt&m. xtx;U7* H^^J. ^/u 
t:y|S, ^7^yBN**fl!i, ^;^7*h^;u#y®, ^ 
;^T^y^, 7x/-/H, Tiyl. rSKJBW 

[0009] x^WL-^!^f*:M^ l/C(i, b Kn 
^yy, 77x3-/^. uy^y, t'x7xy-M, 

b'X7x7— /UF, b'X7x7— y, b'X7 
x y-/I^X-f/W, t'X7xy-/UX;U7>f h\ b'X7 
x y-;WX;1^7>f AD>-'Wth^7xy^A, y,K 
7v?®Bi^£fffi7 x y-/Mfc£^fcxbV^b h>j 
y^^tc <tos^jt$m,7xy -;u^x^^ 
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xfi/y/ij3-;k tfyxf-i/y^'jn-Jk rot* 
l/y^U3-;p, K 3-roA>y^k 1.4- 

h^^^^- K ^y^xij^ij K 3- 

i5«ttXl . A-i/9WK**r>is*-}V, K 3-&J: 
1>'K 4-y^a^fVy7^y-;L', 7fc&sb'X7x 

y-/i^A, t'^7xy/i/A • xfi/y^w KftfrD 
ft. t'x7xy^A ■ rnbu-y**-^ Ym\mm<r> 

*^y®L Kr^yy^^yg?. 7? 

/HL TU7^/I/gg. f h7th'n7«, y 

f^fh7th'n7^, ^MfbKD7;?/HL ^ 
7 ML ^y~v?gL -?Wy®L rm?gL 77-yp 
IL hyyjvhSL ^y-t'yrh^^;^>ir, ^y 
v'7x/yfb7^>l, ^7^'jy^#;wtfy 
IL ^7x-;i/^;^y^co^fffi^;u^y^L^ 
xbv \n t k >J y^£H J; *)W&$ti&7 f) ) yy'/l- 
xxf/Hx^yUft ; xf l/yy75y, 1, 2 
-yrs y7°ny\'y, 1, 3-vT5/rDA*y. 1, 

2-y7^y^y, 1. 1, 4 

-VT^J-ffV^ 1, 1, 6 

-i>'T5/^-ty. 1, 7 -y'T^y-vr^y. 1, 
8->?T$y*?*>\ t*x- <3-rsyrne;u) 

x-f/k 1, 2 -fx- (3-T=77n^y) x 

?y. 1, 3-t'x- o-rsyro^^) -2, 

2' -y7WnA-y, 1, 2-. 1, 3-&£l^tt 
1, 4-b'XTi7y7D^y, 1, 3-2fe£V^i 
1, 1. 3-* 

&wtii, 4-t'^rsyxf^y7o^ty 1, 

y, 7K^4, 4' -y7S7y'7x-/M^y >f y* 
nyi^rsy, 1, 4-b'XTiyrnbVl/t'^7^ 
y, m~, $>§^!ip-7iX!/yyr^y 2, 4- 

&&uti2, 6-Hji/y^r^y. m-. ft-sv^ip 

-^■/•Jl/yy'r^, 1. 2. 6—7- 

7^1/yyrSV, 4, 4' -yT$7y7x-/M^ 
y. 4. 4' -yT5 7y7x-^x-f/K 2, 2- 
(4, 4' -^T Syy7x^) 7*n^y3^— 

r$y. n . n' -yyf^xfi/yy'riy, n, 

N ' 2-yT^7'oA , y, N, N* 

-yy^/p-i, 3-^rsyroy\ o y, n, n' -v 

2-y'7Sy7'^y, N, N' ->?>f*;P 

-1, 3-^7$y7**>\ n, n* -yy^u-i, 
n, n' -s^^-i. 5-^ 

75y^y N, N* -y'y?^-l, 6-y"7$ 
y^-9-y, N, N ' , 7-y'7S^ 



7*?y. N. N' -yXfn-XfUyy'7 = /, N, 
N* -yxf-;p-i, 2-^'TSyrny\*y x N, N' 
-yxf-^- 1 , 3-^TSyrny\-y H N, n* -V 
x^;p-i, 2-y'r = yy^y. n. n' -y'x^yu 
- 1 , 3-^'r5yy^y, n, n' -yxf-/u-i, 
4->-'T5yy^y, n, n* -yx^-i, 6-y' 
Tsy^^y, b^7y>, 2-y^t^7y>. 

2. 5-&$l*Ji2. 6-yyW<7yy, **b' 

^7^'y. i, (4-b'^u^p) -y^y, 

1, 2-V- <4-b'^>Jy» -x?y. 1, 3-^ 
- <4-b^L>y» -rrmy, 1, 4 -y- (4- 

Uy^ffi^tlJ: 0«£*l575 Vfcxtf* Mfc£ft ; 

3. 4-X^i/i/^D^v/U-3, 4-xrK^ri^v 
^n^^y^/l^yu-K t'x/i^yvw 
v^WMF, 2-(3 t 4-X^yy^nMy 
)V) -5. 5-X£n-3, 4-x^^^^n^^ 
>-*9-*J**V>, b'X (3. 4 -XtK^S^o 
^y/^) T^-b»)||SaKx^4rxfl:^Hj; ^y- 
n^y^y'xyx^yh\ x#*WLtvS?*. xtf* 
y-fb-K'jy^^xy, b'x^y^n^-tyx^yK 

y >f y y r h *s <* y y h & s&t $ n * 

[0010] »xfx;l.7 * Ffc£to<?>fttt01fc L 

Tii, JiLb^x^w^^x^y^-^^^^ 
^TSrXb 4 X^7^f Yit^T'&htlhuVXJl? 4 Y 

[00 113 &mtDVX>fc £ffi#n^y&te*!$k 
^'J 7 x7-;k T 5 ym&nMrimb LTii±^£7)x 
^ y t Z b Tmn I tz x tA n b H >J y R 

[ 0 0 1 2 ] * »; ^ y b L r ti . il& wccti 

1, 2-y7;WhX^> t 1, 3 -y>Ok#r h7° 

n^'y, 1, 4-y'^^Thy^y. 1, 6-^;u 

h\ 1, 2- Cb'X ( 2-^^7 , hx^^^) ] x 
^y^coHM'^^^r^y^^; 2-^;^rb 

h^^;u-i, 4-x^;^rh7*^y. 2- (2-^ 
;^rhxf/W) -1, 3-y'^;^rhrn/N* 

y, 1, 2-b'^C (2-^^7'hXf;W) 
3-^n^7'h7'n^y x l, i r l-b'Ji(^;^ 

y/Ua-yuy^r^ijriU-K x^uy^Uu-^ 
y>>rrnb'^^-h, l, 

^U:7P-K 1. 4-7^yy^yf^7 , nb*^ 
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ziv-V) . bV**n-!l<7n^yhVA 
ynb*;J-*-h) , ^y^xyxy h-^rh?** 
(jff-f-jf^yau-M , ^x'jx'j h-;UrN 

1, 4-^^rh^f^^?nMt^, 1, 3- 

7°b^^U-l, 4-yfry, 2. 

x^ylz-l, 2, 5 -S^/MrTh;^ 

[ 0 0 1 3 ] ifc, OTfcxtx/l/7 >r KSkROTE 

^mfis i iijsui k mnmm^mz'Mmg* 1 « 
* x^^r Mb^fti k ura , ttvy x y >> &v 

x-r/k b'x;^y^;^Ui/i/>x-f^, 

/Ui/^;l/X-r/^^W-&-k^T^^ e ^ttffiS 
fc^rt&xtf*/^ -f Mb£^k LTttJ^WtefOS 

x~f;k t'x;^>i;;Uf-^-^U^x/Px-x;l/, ^ 

- K r U ti^-it 7 Vis i^/l/X-T/Hf * fttf & i fc A* 
"CSS. 

[0014] ^m&*tth$}Vif>ymL&tet ix 

[0015] ifc. xbX/U7 ^ KaSkRJEnTirC36*o 
mmt LTttxtf*5/£&*^fixex/l'7 4 KS£ 

O^y^^ViO/'Jyy^XXf/H. ^-M^y 
v-i/^x-r/K xf/lz/yi/yiVx-fik 7*o tVl/ 
/'Jy i^/l/X -r/K 7*^/1/ ^ U i^VUx - / 
y^yx-x/l^£>£Mix^]/>'X/U7>r h\ 7'n 
bu-yx/u?^ K^yxe^7^ Nfc&lij, ±3$ 
wy^^itWJ^H^Mi. 2-xtf 

^^^y^/uxxr/Mg, ^f-ypf-^-^yx^ 
x^/i^-^y^>x-r/k rn^H-^u^x 



y^^x-r/m$rfttfl>wk^r§^>. Cft^* 
T\ J:0ffaU^fc<O«xtx/W7-f K**lWfrtS 

[0016] *^co^xex;k7 * Kfl^^xex 
Z'gmmz lfflOL*«fl:^**5J:Vxtx;P7 -f H 

[0017]$ Mi. *m&i>irt&{t&to*®m't 
jfi«*>^ , c*n(fft<. mux. ^s/w^-^x* 

nbVl^W*xx#-#*-K y'S yx*/Wf-:* 

-K ter-^y/I/A'-^yW^x-h, 
t e r-7f /^W^y W^/yx-h s ter- 
^yiWW^fy^^fyx-h. t e r-7> 
^^-^y^Mlfyx-h. 2. 4-y7DD^ 

A-3i-^r-9->f h*« ; 2 , 2' -TVt'X 
-2, 4-y^f/W>'I/nxh'J/l/) x 2. 2' -TV 
h'X <2-x?n7°ntVuroe^xhy^) . 2, 
2' -TVb'X (2, 4-y^f;WN'l/OXhiJ;H , 

2, 2' -rv'b'x-f yyf-oxhy^, 2, 2" -r 

ya(2-^WfD-h'J;t/), l, l' -TV 
fx (y;n^t^-l-W'xh'J;H x 1- 

c ( 1 -yr;- 1 -^)v^)V) ry] */^r 5 

b\ 2-7xX^/-4->f^ry-2, 
;M^oxh'J;P2. 2' -T N /b'X ( 2 -^^7* 
DA'y) ,2,2' -TV'b'X (2, 4, 4-Ny^f- 

Ky^y^yy. ^yVAy^y^A y^^;ux-f-;u 

14, 2, 2' -TVb'X {4-^<h=3rx-2. 4-i^ 
^-yW^nxh»J/U) % 2, 2' -TVb'X (2-^ 

arnhr/uroe^-fy/i/) ,2.2' -r i /b'x 
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(2, 4-v^^/UM>n- HJ/P) . 2, 2' -TV 
t'X-f y/fn- HJ/k 2, 2' -TVtT;X(2-* 
^;U7>nx MJ/U) ,1,1' -TVe* (v?d^ 
^y-l-^Prff- , l-((l-y7;- 
l-^/UXfvl/) TV) *7l^T$h\ 2-7x-^ 

/k 2. 2' -rye* {2-X*)V7uW) 2, 

2' -rv*t*;^ (2, 4, 

*>£n*v^ mnim&mumznixo. out 

%-5. 0wt%, ff* t<«±0. lwt%-2. 0w 

[ o o 1 8 ] ttz. i&fflamiB&m&TWfrAfi'? 

ffiTy^-^AJfi, «Kx*-f/k Ktt#Kx*T/k 
[0019] ^H^«iiT;P=3r/W;l/7 >f HS 

mix, mit%&, xe^^Hft^i, $t(c*i 

'J I/- b(?)x^yijxf^7^ HfcU:i<0) ^ 

%mcommm-&m. &<nmzixn&mitix\s>x 
&mmcomi<z&Ai, timzz^xn&mfi&zmto 

tzlk. WfrWLWkZtih. WOTPtiO. 1-10 

o^ra. 8i«arfto. m&sit- 1 o- 

16 0°C, ffiflt-10-14 0TCT'fc&. *Jfc, 

(i, 3 UzUl<&KZ%t>imT<OMt)X'hZ>. ft& 



£ i »ihfcfa^«tts^«rflii ! Sr , tfla* 1 my**- 

Tizm&ixi>. mmmmzmmzixh. » 

*E»fcT6WS'Ctt*:v\ s#«as(i- 1 o°c^ 
JSOgfflti- 1 ox>£ 5 o°c, $ um*. 

^CO&fCOmg&liO . lmmHgH700mmHgg 
STtf 3^. ifit^cotil OmmHgK300mm 

[0020] 

Jiff «r®«f T -Ato^y7,^t^M 

>xm&tixmL\,TmtmKtoh%r>tz. t 

[0021] 
Uz. 

im : ttticmzm^x2 5 e cx^u, sf&tj: o 

K^ft : h*^ *x hMt&tf 1 2 0°CW±^i^^O. 1 
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X.m.W0. lJSLt«t<0S:O. 0. 1*S*0. 0 5 
&±£)*>0£A. 0. 0 5*Sfc0itf)£xfcUi. 
[00 22] Hffiftll <n=K m=2) 
1, Omo 1 (94. 2 

g) i:x^n;PtH»jy2. Omo 1 (185. 0 
g) Sriffffl&lora-CtfSJU ^SHL^HJ^AlO 
mmo 1 ( 0 . 4 g ) £*4 m 1 Ltz*$ffi£1® 

*KYt-fh';^A2mo 1 (80. 0g)^80ml 
t *:*38?8t Sr , 4 0-45 •CimfcflMb* 



b/Pxy3 0 0m lTttffiU b^xyJI£7tc2 0 0m 

j»«E^e*U iSfeitHja*^ l , 2-t'X 
(/US^'/H-*) x?y£2 0 2. 0g(HBft*£>9 
9%) -C#£. out', ££?f»6ftfc, 1 , 2-t'X 
(/»;yym)x^>0. 3mol (79. 9g) 
fcx*/-^4 0m i myry^'j^87. 5 
g(0. 9mo 1 ) **6 0m 1 t»IB5^*?Sjan 

JKT5Bffl£J6S-£fc. RlM^*lt*5 0 Om 1 

h/H>5 0 0m lTlfttlJt, h/KxyJI £*5 0 
0mlt3»Uc. h^xyM^teTK^i^H';^ 

«§&*ff*u a&®#m. 2-tr* 

IjS-Xt ^trnfJl^M-) x^> <j$ ( 1 ) cOm = 
2, n = l) 1 g (SHfi£7)88%) ft*. 



C 
H 
S 

t^^h^ (EI) 



40.19% 40.30% 
6. 05% 5. 95% 

53. 79% 53. 64% 

M + ' 2 38 3 
#*M&IBU^? WW : 6 20 cm" 1 (X\ZX)l>7 4 
i H-NMR: 2. 2ppm(l. 1 Oft^^Ctt^*^) 
2. 6 ppm ( 1 
2. 7ppm ( 2, 

2. 9 p pm ( 5 , 

3. Oppm ( 3 . 
3. 1 ppm (3 , 

13 C-NMR : 2 5. 7ppm ( 1 . 

32. 5ppm (2, 



1 Ofi^^HtWV^**) 
1 Ofttf)l») 



34. Oppm ( 5, 
38. 4 ppm ( 1 , 
£ fe tc. l 0 0 fiigftc b U 7>;U7 = 

M«£U CJl£J?S2mmfcilffiLfc2&<0#5 

[00 2 3] HM2 (n=l, m=2) 

7^3(3, 1, 2-i/V;U^7*bX^y l. Omo 1 
(94. 2g), h'J^lOmmol ( 0 . 

4g) Sr*4m 1 H3S3&»L^*|gjft, ^^-/HOO 
ml£ffcSA, Cltcxt'^a/Ut HU>2. 0ml 
(18 5. Og) SlBOT^ttTSTFU:. *§T*, K 

fcfoZWitz. *360ml tZjgWU^^-b-f 

0ml (240g) S:mi§I*WjfiTl 

C 40.19% 
H 6. 05% 



1 Oft^fi^S) 

fete: 3 Wi-fe, *<08L H^xytfeiij. 
(^VisiS)^*) 3L?>Z2Q2. 2s(mi&&(?)9 

9%> wz. r>^x\ mm. a«ih mmmx^zm 

X?yO. 3mo ! (79. 9g) fcf-*Jg*l. 

2 5mol (9 5. 3 g ) i: 0 . 0 3mol 
(2. 96g) $fe£iMfcLTWPXV2 5 0ml# 

i^^y-;U2 5 0mlSrfta^ 3 0-CT'9B^^ 
J6U:. R^h^xyrifttBL. l%KK*3S?«Ttt 

i, 2-a (^-xewnew) x^y 

( 1 ) (0m = 2. n = 1 ) £8 2. Og <8i»<99 3 
%) fSfc. 

(tmii) 

40. 30% 
5. 95% 



(12) 



ftm¥9-l 10979 



S 53. 79% 53. 64% 

-7X^9 Y)V (EI) : M + ■ 2 38 (Slft4H t fi2 38) 
#WKX^? MP : 6 2 0 c m- 1 4 
1 H-NMR : 2. 2ppm(l. 1 0 fficOflSftCttt > 

2. 6ppm(l, 10U«i:m^^) 

2. 7 P pm(2, 9ffl<0jE*fcm>fc**) 

2. 9ppm(5, 6ti^l»S#fc:ft^fc**) 
3 . 0 p P m ( 3 . 8tttf0#*fctf^fc**) 

3. lppm(3, 8flto#*fc:tf^fc**> 
i3C-NMR:25. 7ppm(l, 1 0{i«) 

3 2. 5ppm ( 2, 9{2W>&*> 
34. Oppm (5, 6{2<?)#c3t) 
3 8. 4ppm ( 1 , 1 OCicO^S) 

£ME£U iixSrJ?$2mmt=iiiS5Lfe2«c^7 til. 4-^;U*rh^y*ffifflt5JSlWilWW 
xfl^&fc^^K+fcjiAU 8 0XrC5B*l5!S£ lfcHWSSU 1, 4 -t** ( £ -xfftrnW 
B^L3te5SWB&flfc. ft£ftfctm*>JI0r** 77^ *) (5$ ( 1 ) Om = 4 . n = 1 > £*giK$8 5 

[0 0 24]HtfeM3 (n=K m = 4 ) 

C 44. 89% 45. 07% 

H 6. 99% 6. 81% 

S 48. 00% 48. 13% 

-7XX^9 h/MEI) : M + • 26 6 (Sf^^fi2 6 6 ) 
mmWA^? h/l/ : 6 2 0 c m-i (Xt s X/l/7 4 HS^MIA) 
i H-NMR: 1. 9ppm(6, 7fi<0K*tft^t**) 
2. 2ppm(l. 1 2ft^^CttU£*#) 
2. 6ppm(l, 12fiZ^iW(Zft^fc**) 
2. 7ppm(2, 1 

2. 8ppm(5, 8ffi^4fc*fcftV*fc*3K) 

3. Oppm (3, 10ft<0im:f+VVfc**) 
3. lp P m(3, 10^*tffV^**) 

i3C-NMR:25. 7ppm(l, 1 2ft<7)#^) 
3 0. 5ppm (6, 7&CD%m) 
3 1. 3ppm (5, 8{ii7)«) 
3 2. 5ppm ( 2. 1 l&O&S) 
39. lppm (3, lO&com) 



[ 0 0 2 5 3 £jfcffl|4 (n=2. m = 2 ) X)VV 4 K (^ ( 1 ) <0m=2, n = 2) £*&K 

ltcfc^ri, 2-^/1/^7'hX^ycOft^O 3fS88%*Ct#fc. 

7t*^wi: (mm) mnm) 

C 40. 08% 40. 23% 

H 6. 22% 6. 08% 



S 53. 5 5% 53. 70 



% 

7Wn/KEI) :M + - 2 98 ( JlifrJH^fi 2 9 8 ) 
fStfMRJBU^? h^:620cm-' (xm7 < 
H-NMR: 2. 2 p p m ( 1 . 1 Sffifl&fRKtf^fc**) 
2. 6ppm(l, 1 3ffiWj98Rt#t^**) 
2. 7ppm(2. 1 2<a»ft*t#^fc**) 
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2. 8-2. 9ppm (5, 6, 8, 9fl^JW£ftlvfc#*) 

3. 0 P pm(3, 1 
3. lppm(3, 



13 C — NMR : 2 5. 7p pm ( 1 . 

3 2. 4 P pm ( 2, 
3 2. 5ppm (6, 
34. Op pm ( 5, 
38. 4p pm ( 3, 

[0026] H^M5 (n=0) 

^zmm^titz^^mm^izm^mi. omoi 

(34. lg) tXt7D^bh''jyi. Omol (9 
2. 5g) ZAti. M£l 0'C£r##U 
h »J ^ AtK^M 5 mm o 1 ( 0 . 2 g ) £7fc4 m 1 

tit. m.^4o~4 5'cmmz^^h2^mmwL 

fc. jflti&£?K^ 1 0°C£T'#iPU XtT^D/Pt b'U 
y\. Omo 1 (92. 5g) fc^lKL^MJ^Sm 



1 3fflOK£*> 
1 2flW)#t«) 
8{i£)^) 
9{5<0|») 
1 lfi^S) 

mol (0. 2g) **4mlt:»*»Lfc*3SSa&5a(iP 
U 1 OSTIUM* 4 0-4 5 a CT'2^^#L^. 
SfcfcMU *»fc*HJ^A8 0. 0g(2mol) 
£*8 0m l£^l*:*^?Bt£. $&£4 0-4 5 B C 

TOfcJt&SU 9 2. 2g <JIi&fi6 3%M#7^ OU 

(S(l)<0n = 0) £JRJf£8 0%tiifc. 



C 
H 
S 

V^^bn- (EI) 



(#M) mnm 

40. 25% 40. 4 1% 

5. 81% 5. 65% 

53. 77% 53. 94% 

M + • 178 <S3WH*1 78) 
ffcttfflMSW'^ MP : 6 20cm-i (xtrx;P7 * H^#MII) 
1 H — NMR : 2. 3ppm(l, 7fi^*tft^fe**) 

2. 6ppm(i, 7ftcoi**t;:ftivt**) 

2. 7ppm(2, 6ffiiOK*fcft^fc**) 

3. 0-3. lppm(3. 5{i^^StC#t^^S) 
isc-NMR:25. 6ppm(l, 7ftcO#£S) 

33. 8ppm (2, 6&O^S) 
38. 6ppm (3, 5flW>jg8&) 



[00 273 

[ltti^t 1 



2 - v 7* h x ? y cof^^ 0 

7c«**rfi: (mm) mm) 

C 48. 72% 48. 93% 

H 7. 77% 7. 53% 

S 43. 30% 43. 54% 

7^WMKEI) : M + - 2 94 <S!fc$B 1 M2 94) 
#^JKX^^h/P: 6 20cm-i <xeX/P7 4 



H-NMR 



1 . 
1 . 
2. 
2. 
2. 
2. 
3. 
3. 



6 p pm { 7 , 
8 p pm (6, 
2 ppm ( 1 , 

6 p pm ( 1 , 

7 p pm (2, 

8 p p m ( 5 , 

0 p pm ( 3 , 

1 P P m ( 3 , 



8mmtztt^tz*m) 

14ft<*>^l=ft^fc**) 
1 3&W««Cf*l^**) 

1 0^)ft*Cft^3t**) 

1 2t0jK*£ft^fc**) 
1 2^#t:f+^«:*«) 
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13 C — NMR : 25. 7ppm ( 1 , 
27. 8ppm (7, 
3 1. 6ppm (6, 
3 2. Oppm (5, 
3 2. 4 ppm ( 2 , 
39. Oppm ( 3, 

[00 28] JtlftWl 

£1, 2-xt Kpdf^x^y (x^wy^Uu-yP) 
^ffl«WKiH^l€rmOjgt. 1, 
{^-xe^TDe;U>fdr^) x?y£«5I^5 8% 

[00 2 9] Jt*HH2 

!Ufi0iJ2fcfcivti, 4-^y^rvr^>'<7)ft^ t ) 
£1, 4-ytKn^fy77y (1, 4-^^y^- 

)V) zmi-mmmmm 2 u 1, 4-e 

[0 0 30] Jt«E093 



9 mm) 

10titf)J«) 

1 3<a^^s) 

1 2{5^^) 

(^-xh'^TrT-ntV^^-^x^/U) x-rrt'fctgJK 
[0 03 1 3 Jt«W4 

HJfcMlClfc^T. 1. 2-W(^'Jyym)l 

fyi&utzftLXttzsTyWtXVVAZO. 8*^ 

^^WHiUMl^^OigL^. 

ii, NMR^W^^(l)iOn=l, m = 2t 

t=WL"C¥^T3o%-c*-Dfc. m&mtfk* mtitz 

[0032] 

mi] 
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mm 



SI 

i,2-rj<fl-ir*rrit*noi» 

1,4-f HMfWifWOJ 



HfeHn j f iu -if w'nritnn'ykW 



I. TO 

LTD 
}. ... 

I.ffi 
1.T0 



%M6 



ntii tfnrufinuDii^r i.ra 



fit if wufi) u/ 



i,a-nc/i-]ftt7*afSM)i») 



i,2-r«jiiaf«nf««)Hi 



i,!-fi(fl-if ftrafMiifjrw 



fi(fl-itWifmWi)i-?ll 



it (1) <Dn= I, m-2 WcDSlft 



Ul 



1-87 



].B0 



1.59 



f .58 



1.61 



J6 



38 



35 



35 



38 



42 



43 



1.3H 



1.32 



1.J5 



1.35 



.40 



{.30 



.30 



,26 



,2T 



t.33 



t o o 3 3 ] $ ^t. ot. istawt j; >5*«hme* 

TO¥ (nd) N ( »/D ) : 2 5 s CT'7'y^Jg 

felH;4bfefe«lft;J:0bffiS:a!KL^. 

il&tt : fir -y hflWb&jfflJIfcJ: 9fl#0 . 1 mmft A 

mm& : h y m \ 3 mif wm&z i 

[00 34] M8 

7^3t;xe;DnbF'J>2kg (11. 6mo 1 ) 
ftV-r 3 90g (2. 5mo|)il BMjWtTiBT 



/WC^flfLfc^-tr^y-^OOg (10. Omol) 
* mia^ttrffiTLfc. $TF*. RffiftjRfcl 0-1 

ISStJt'3 6 2-6 4t:/0. 2 5mmHg»^ 

£_LfB<0&#3 6 5. 5g(2. 5mol) tf« 
952. 6g (12. 5mo 1 ) £*&?K!i&2 9. 6g 
(0. 3mol), $t>tzffl&b LTM.x>2. 5L 
i$J:^^y-;iV2. 5L£tt&*. 3(TC-C9li*HR 

(^-xmrnf/L') 1 g <JR 

$9 0%) fcftfc. *MlOOttS*10mmH 

g^ffiT+#£Him£*To*: 0 $^tc, fefe^^UTt 
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Ft&Aft. *-7>*ts ox;. 2 0iMfi^«fl:L 

COO 3 51 ^fffe(^9 

t'x ( >3 -xtrf-tfrot:^) x/U7 * k i o om& 

^10mmHg«KfM$-tTOJt s 3 4>fc:tt 

#fcLTh'Jxf-/WT$y£0. 2MSSffi£fti&-i« 
1 0 O'C^Tl OWHtt^LI^L^, 
C 0 0 3 6 3 ^S£^J 1 0 

fx ( ,3-xe f-^-rnt:^) x/i/7 m o osfigp 

Sm&mi^m-^t Lfc. lOmmHg^ 

7*y*-C4 0°a^8 0x;^T*i o»{tt#iatl 

[0 0 37]Hj»Jl 1 

fX ( y3 -Xh'f^TD b'/P ) X/1^7 A Y- 1 0 OMSfl 
t;:fS^LTHJ7x-/l,7*X7>r y£0. lligf 
K^&^HBteLfc. 1 OmmHg^ifffiTtC 

8 0*C. 15M«Lf^Mfr^ijlt^. 
#^^^^«^^2t^t^ e 
[0 0 383HSICT12 

sr- ry^rso-c. i otefffiWL-smt'fum^m 

[00 39] Hffiffll 3 
[0 04 0] Hf£^14 

;t-7>+T8 0 e C. 2^BIS'&«ftr5mMi, HJfe 
mi lfcfiWiSU:. 1#£*ifcS^Oft14*il2fc^ 

[004 1 ] »1 5 

fx ( y9-xf f-^rntT/U) X;1^7 O'lO 0£M3 

tttaEt Lr*as4 . 4- -yrsy^x-zM^y 

£ 5SfiM£f&%-&*; Lfc. $ $>fc 1 0 mmH g*> 

£S3iU:. f#^*ifcSt«fr<0WttSra-2t:^Lfe. 
[0042] HtfiMl 6 

f&$£LT«4, 4- -xrsy^7xx;M^y«r 



[0043 J HJfeffll 7 

ftfcaEtLT*aS4. 4« -y'Ti/y7i-;M^y^ 
[0044] gtfeffll 8 

fx (j8-xtf-#7"cJt:/U) X/P7^ HI OOSfigfl 
*S»ft3WtLT2, 6-y-ter-yf/H4- 
- (2-t r-3T^f/l/7x-^) 

<yVh'jry-^o. l SfflTfiB* 
LSMSfcU:. ?^»t:i0mmHg«T+M 

yrcsox;. i s&fffi-g&mtii'yxzmmuz. 

W*&£>t\ &mim& ( b€= 0 . 6 5 ) Th 0 . 3 

#>t>ti%fr*>t:. mzuyxmikix+mm^m 

Uz. 

[oo45)mm5 

fx (y3-X^^7*Pf^) x-f;HltfflLM 
[0046] JtSM6 

fx {y3-x^vrnf;P) x^7^ F&ffifflL§Stt 

£2£^Lfc. 
[0047] ifc«ffil7 

1. 2 -fx (^-xewoe/^y) x?y£ 

ffiffiL^JtM8*t|*»)5gtfe. ftt>titzmiAm i &Z 
[0048] ftjm\8 

2, 2-fX {4- (^-xmrn^W-/) } 
7xx/prnyiy*ffifflUHitW8*tt05gLfc. **4> 

^tai^SM^ 2 l . 

[0049] WJ9 

2, 2 -fx {4- (/3-xfWntW^) > 

l«n^^y-fe-y2 5fiftgi^ffltiaSW8^» , 93g 
Lst. ft^titzimncofyiftzm^lfz. 
[0050] Mi o 

-y>r^^^y48Sfiait^^>' , Juy^yy 

7*- h 5 2 SfiSW8^fc8fbtt«i: LT ^'7>/U 

xx'^n^-f Kfcil^toi oosmicwlto. is 
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$2 







qD 


I'D 


it* 




(k^M2) 


n> 




ft-<j}-t«* 


1.704 


35 


1.40 


110 


1200 


0.6 


£fc?J9 




L704 


35 


1.40 


150 


1400 


0.5 




ft-(fl-ifW 
^Dt>)Xt7^ F 


L704 


35 


1.40 


100 


1600 


0.4 






1.704 


35 


1.40 


150 


1500 


0.6 


£ft0Jl2 


ft- (0 -iff* 
M%)747<F 


1.703 


35 


1.40 


100 


1500 


0.5 


IS*fi0iJ13 




1.701 


35 


1.39 


70 


1600 


0.5 


39SPJ14 


ft- (J? -Iff* 
7nir«x*7< F 


1.697 


34 


1.38 


40 


1800 


0.5 




ft-(5-ib'ft 
TnBWJIW* F 


1.701 


35 


1.40 


120 


1200 


0.6 






1. 697 


35 


1.40 


100 


1000 


0.7 


£*WIT 


ft-(jS-xt?ft 

tWju^f 


1.692 


35 


1.40 


80 


800 


0.8 


£*fc0Jl8 




1.703 


35 


1.40 


140 


1500 


0.5 
















mm 


1vW)Mi F 


1.576 


47 


1.31 






3.3 




ft- (5 -tff* 


1.610 


43 


1. 31 


120 


900 


0.7 




2,2-ft- (4- 


1.623 


30 


1.24 


150 


800 


0.8 




2,2-ft- [4- 

my/ \-m 

>*>=75/25 


1.625 


30 


1.25 


50 


800 


0.9 


JfctKMO 


6-Wtm/ 
♦-M8/52 


1.680 


31 


1.37 


70 


1200 


0.6 



(si) int. ci. s mw* jfnwm^ fi tffi&m% 

//C08G 75/08 NTW C08G 75/08 NTW 
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(72)*bm mm $ 

J££^£fc[K#rJ§6Ta 1#1^j HI 

m^OT^ra^ 6 t g i # i =m& 



